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(54) DIELECTRIC LINE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To facilitate high volume 
production of a transmission line which is usable for a 
multi-layered substrate or semiconductor package 
through a lamination technology by providing two arrays 
of a via hole conductor groups in a signal transmission 
direction at an interval less than a half wavelength of a 
signal to be transmitted by inserting them into a base 
body where a low- dielectric-constant and a high- 
dielectric-constant layer are laminated, and electrically 
connecting them. 

SOLUTION: The base body 10 of this dielectric line 
comprises the low- dielectric-constant layers 1a and 1c 
and high-dielectric-constant layer 1 b. Then the via hole 
conductors 3 are arranged at the interval (c) in the 
signal transmission direction X and the interval (c) is 
less than half as large as the wavelength of the signal to 
be transmitted through the high-dielectric-contact layer. 
Further, the via hole conductors 3 are inserted into the 
base body 10 in the lamination direction to form groups 

A and B of the via hole conductors 3 in two arrays in the signal transmission direction X. A 
couple of beltlike conductor layers 2 which are formed on the top surface of the base body 10 
are electrically connected to end parts of the via hole conductors 3 appearing on the top 
surface of the base body 10. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 



1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 




CLAIMS 



[Claim(s)] 

[Claim 1] The base which comes to carry out the laminating of a low dielectric constant layer, a high 
dielectric constant layer, and the low dielectric constant layer one by one, the Bahia hall of two trains which 
insert in this base in the direction of a laminating, set 1/2 or less spacing c of the wavelength of the signal 
which transmits said high dielectric constant layer, and are formed in the direction of a signal transmission — 
a conductor — with a group it forms in the vertical side of said base — having — the Bahia hall — the 
dielectric wire way characterized by providing the band-like conductor layer of a pair which connects a 
conductor electrically for every train. 

[Claim 2] the Bahia hall of two trains — a conductor — the dielectric wire way according to claim 1 set up so 
that it may become the spacing a of a group is larger than one half of the wavelength of the signal 
transmitted in a high dielectric constant layer, and smaller than one half of the wavelength of the signal 
transmitted in a low dielectric constant layer. 



[Translation done.] 



http://www4.ipdl.ncipi.go Jp/cgi-bin/tran_web_cgi_ejje?u=http%3A 0 /o2F 0 /o2Fwww4.ipdLncipi.g... 8/1/2006 



JP, 10-303609, A [DETAILED DESCRIPTION] 



Page 1 of 3 



* NOTICES * 

JPO and NCIPX are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the dielectric wire way built in wiring substrates, such as 
the dielectric wire way, especially multilayer-interconnection substrate for mainly transmitting the signal of 
high frequency, such as microwave and a millimeter wave, and a semiconductor package. 
[0002] 

[Description of the Prior Art] Conventionally, as the transmission line in the RF field, a waveguide, a 
dielectric waveguide, the strip line, a microstrip line, etc. are known. Moreover, the NRD guide is known for 
a property being good as a dielectric wire way. 
[0003] 

[Problem(s) to be Solved by the Invention] However, there are the following technical problems in these. 
First, although the strip line or a microstrip line was very simple for the configuration and it was suitable for 
production by the lamination technique, there was a problem that a transmission characteristic deteriorated, 
with a millimeter wave band 30GHz or more. 

[0004] On the other hand, although the waveguide is very excellent in the transmission characteristic, there 
is a fault that it is large in size. For example, even if it is standard 60GHz rectangular waveguide of **, the 
bore is 3.76mmxl.88mm and is too large for applying to the multilayer substrate or semiconductor package 
for microwave or millimeter waves. The dielectric waveguide with which the dielectric was got blocked in 
this point and its interior is 1/when specific inductive capacity of a dielectric is set to epsilon. epsilonl/2 
Since it becomes size, size of a waveguide can be made small by enlarging that specific inductive capacity, 
however - fundamental — the outside of a dielectric — a conductor — since it needed to be covered with the 
wall, it was difficult to produce with a lamination technique. 

[0005] Moreover, about the NRD guide, it is observed from the height of the property and various research 
results are reported in recent years. This is the thing of the structure which resembled very well H guide 
which inserted the dielectric strip between the parallel metal plates of two sheets. H guide is known for a 
transmission characteristic being very high. However, in order to take or more [ which transmits metal 
monotonous spacing / of the wavelength of a signal ] to 1/2, when a track bends, the radiation wave 
generated in a bend section cannot be controlled, but in a NRD guide, in order to take or less [ which 
transmits metal monotonous spacing / of the wavelength of a signal ] to 1/2, radiation does not take place by 
the bend section, but a high transmission characteristic is maintained. Thus, although a NRD guide has very 
easy structure and has the outstanding transmission characteristic, it has not resulted in utilization to current. 
The productivity issue was one of this cause. Moreover, it was what the unification with the conventional 
wiring substrate cannot be performed, but it is hard to use. 
[0006] 

[Objects of the Invention] This invention is available as the transmission line in a multilayer substrate or a 
semiconductor package, and is to offer easily the dielectric wire way of the structure which can be mass- 
produced using a lamination technique. 
[0007] 

[Means for Solving the Problem] An artificer could produce easily with the usual multilayering technique by 
considering as the structure whose high dielectric constant layer is pinched in a low dielectric constant layer 
using the Bahia hall group of a large number connected electrically, found out that the dielectric wire way 
which can be built in a wiring substrate, a package, etc. of high density can form, and resulted in this 
invention instead of the metal plate used for H track or a NRD guide as a result of repeating examination 
about the above-mentioned trouble. 
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[0008] Namely, the base with which the dielectric wire way of this invention comes to carry out the 
laminating of a low dielectric constant layer, a high dielectric constant layer, and the low dielectric constant 
layer one by one, the Bahia hall of two trains which insert in this base in the direction of a laminating, set 
1/2 or less spacing c of the wavelength of the signal which transmits said high dielectric constant layer, and 
are formed in the direction of a signal transmission — a conductor — with a group it forms in the vertical side 
of said base — having ~ the Bahia hall — the band-like conductor layer of a pair which connects a conductor 
electrically for every train is provided. 

[0009] here — the Bahia hall of two trains — a conductor — the spacing a of a group is larger than one half of 
the wavelength of the signal transmitted in a high dielectric constant layer, and it is desirable to be set up so 
that it may become smaller than one half of the wavelength of the signal transmitted in a low dielectric 
constant layer. 
[0010] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is explained using 
drawing, drawing 1 and drawing 2 setting — Signs la and lc — a low dielectric constant layer and lb — a 
high dielectric constant layer and 2 — a band-like conductor layer and 3 — the Bahia hall — it is a conductor. 
The base 10 is formed of the low dielectric constant layers la and lc and high dielectric constant layer lb. 
In addition, in drawing 1 , it considered as the perspective drawing which a conductor can understand easily. 

[001 1] The low dielectric constant layers la and lc and high dielectric constant layer lb consist of organic 
resin, ceramics, or these complex. When the ceramics is used, generally a dielectric constant becomes large 
rather than resin, but a RF also has the merit to which transmission loss becomes small, if dielectric loss 
uses a ceramic ingredient small. 

[0012] Moreover, for the thickness of tl and low dielectric constant layer lc, the thickness of t3 and high 
dielectric constant layer lb is [ the thickness of low dielectric constant layer la ] t2. It is carried out. 
[0013] and the Bahia hall — the conductor 3 is formed in the direction X of a signal transmission at intervals 
of c, and this spacing c is made or less [ which transmits a high dielectric constant layer / of the wavelength 
of a signal ] into 1/2. moreover, the Bahia hall — a conductor 3 — a base 10 — the direction of a laminating ~ 
inserting in --**** - the direction X of a signal transmission — the Bahia hall of two trains - a conductor - 
Groups A and B are formed. 

[0014] the Bahia hall expressing the front face of a base 10 — the band-like conductor layer 2 of the pair 
formed in the front face of a base 10 is electrically connected to the edge of a conductor 3. namely, the 
band-like conductor layer 2 of the pair formed in the top face and inferior surface of tongue of a base 10, 
respectively — the Bahia hall — the conductor 3 is electrically connected for every train, the width of face of 
this band-like conductor layer 2 — the Bahia hall - it comes out enough with diameter extent of a conductor 
3. 

[0015] the Bahia hall — a conductor — three groups A and B have the predetermined spacing a, and form it 
in two trains - having -- further -- the Bahia hall the conductor 3 is formed with the predetermined 
spacing c in the direction X of a signal transmission, i.e., the track formation direction. This predetermined 
spacing c forms the electric wall by being set as 1/2 or less spacing of the wavelength of the signal which 
transmits a high dielectric constant layer, consequently the same structure as H guide, i.e., a dielectric wire 
way, is formed, that is, the Bahia hall in which the vertical side was formed of the low dielectric constant 
layers 1 a and 1 c or less [ of the wavelength of the signal with which a side face transmits a high dielectric 
constant layer ] at intervals of [ c ] 1/2 — a conductor — the dielectric wire way surrounded by the false 
conductor side by three groups A and B is formed. 

[0016] A dielectric wire way which was described above is easily producible with the conventional 
laminating technique, for example, the organic resin or the ceramic sheet of predetermined thickness which 
forms a low dielectric constant layer — the Bahia hall — forming — the inside of a hole — a conductor — ink - 

- being filled up — the Bahia hall — a conductor is formed, and the inferior surface of tongue of said organic 
resin or a ceramic sheet — screen printing etc. — the Bahia hall — the band-like conductor layer linked to a 
conductor is formed. 

[001 7] the organic resin or the ceramic sheet of predetermined thickness which forms a high dielectric 
constant layer by the same approach — the Bahia hall — forming — the inside of a hole — a conductor — ink - 

- being filled up ~ the Bahia hall — a conductor is formed, furthermore, the organic resin or the ceramic 
sheet of predetermined thickness which forms a low dielectric constant layer — the Bahia hall — forming — 
the inside of a hole — a conductor — ink — being filled up — the Bahia hall — a conductor — forming — the 
top face of organic resin or a ceramic sheet — screen printing etc. — the Bahia hall — the band-like conductor 
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layer linked to a conductor is formed. 

[001 8] Then, as shown in drawing 1 , the laminating of these can be carried out one by one, when a 
dielectric layer is a product made of thermosetting resin, heat hardening can be carried out, and in the case 
of a ceramic green sheet, it can produce by calcinating behind a laminating. 

[0019] In the structure which pinched the high dielectric constant layer in the low dielectric constant layer, if 
electric power is supplied to high dielectric constant layer lb in an electromagnetic wave, reflection takes 
place by the interface with the up-and-down low dielectric constant layers la and lc, and an electromagnetic 
wave can be spread two-dimensional, moreover, the Bahia hall — a conductor — even if there are three 
groups A and B — the Bahia hall — if the spacing c of a conductor 3 is larger than one half of the wavelength 
of the signal which transmits high dielectric constant layer lb - an electromagnetic wave - the Bahia hall - 
a conductor — it spreads two-dimensional too, without being reflected by three groups A and B. however, 
the Bahia hall — if the spacing c of a conductor 3 is smaller than one half of the wavelength of the signal 
which transmits high dielectric constant layer lb, an electromagnetic wave cannot be perpendicularly spread 
to the transmission line, but will be spread in the direction of the transmission line. 

[0020] Since this dielectric wire way is the structure which has an electric wall in a side face, even if there is 
a bend section, radiation does not take place but the outstanding transmission characteristic can be acquired. 
[0021] Although it will be distributed also over the low dielectric constant layers la and lc since an 
electromagnetic wave is not necessarily completely confined in high dielectric constant layer lb, although 
an electromagnetic wave is fundamentally reflected by the interface of the low dielectric constant layers la 
and lc as the dielectric wire way of this invention was mentioned above, in the low dielectric constant layers 
la and lc, it decreases exponentially. For this reason, the thickness tl of the low dielectric constant layers la 
and lc and t3 It is needed to some extent. In order to attenuate an electromagnetic wave effectively in the 
low dielectric constant layers la and lc especially, it is tl and t3. In making it as thick as possible ****, it is 
t2. It is desirable to make it thick to about lambda/2, or to enlarge the dielectric constant of high dielectric 
constant layer lb as much as possible. 

[0022] Moreover, from one half of the wavelength of the signal which is larger than one half of the 
wavelength of the signal which transmits a high dielectric constant layer in high dielectric constant layer lb, 
and transmits a high dielectric constant layer in the low dielectric constant layers la and lc, the signal to 
transmit so that it may become small Select the ingredient which constitutes high dielectric constant layer lb 
and the low dielectric constant layers la and lc, or the Bahia hall of two trains — a conductor — an 
electromagnetic wave can be effectively confined in high dielectric constant layer lb by setting up so that it 
may become small from one half of the wavelength of the signal which is larger than one half of the 
wavelength of the signal transmitted in a high dielectric constant layer, and transmits the spacing a of three 
groups A and B in a low dielectric constant layer. 

[0023] In addition, although the above-mentioned mode explained the base which pinched the high 
dielectric constant layer by the low dielectric constant layer of a pair, by this invention, it is not limited to 
the above-mentioned mode, and an insulating layer may be formed in the top face and/or inferior surface of 
tongue of a low dielectric constant layer so that the band-like conductor layer 2 may be covered. That is, 
when forming a dielectric wire way in the interior of a substrate, it can apply. 

[0024] moreover, the band-like conductor layer 2 and the Bahia hall - as an ingredient of a conductor 3, it 
may carry out and you may constitute from a different metal as which the same metal is sufficient. 
Moreover, not to be a metal and what is necessary is just a conductor. 

[0025] drawing 3 and drawing 4 - the Bahia hall — a conductor ~ in order to strengthen the electric wall by 
three groups A and B, it is drawing showing the example in which the subconductor layer 1 1 was formed 
between low dielectric constant layer la and high dielectric constant layer lb and between low dielectric 
constant layer lc and high dielectric constant layer lb. the subconductor layer 11 — the band-like conductor 
layer 2 - the same — the Bahia hall - it connects with the conductor 3 electrically. 
[0026] 

[Effect of the Invention] As mentioned above, this invention can apply the conventional Cerami <DP 
N=0004> KKUSU laminating technique, can produce it easily, can offer the outstanding dielectric wire way 
which is not in the available former from microwave to a millimeter wave, and can build the dielectric wire 
way for mainly transmitting the signal of high frequency, such as microwave and a millimeter wave, in 
wiring substrates, such as a multilayer-interconnection substrate and a semiconductor package. 



[Translation done.] 
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[Drawing 1] 




[Drawing 2] 
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[Drawing 3] 
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